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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a display equipment for measuring and displaying the features or characteristics
of a body including the quantities of the bone, the water content and/or the muscular amount of the body.

BACKGROUND ART

[0002] The human body contains essentially water content including blood, muscular, bones and fat therein. A sound
diet is to reduce fat ratio in the body. However, the diet to control merely the meal could reduce the body fatness, but
further would reduce the muscular and/or bone amounts of the body, so that the total weight could be reduced but the
fat ratio would not be reduced significantly. Further, that would reduce the basal metabolism so as to result in a risky
physical condition easy to raise the fat ratio of the body. Then, the target of the diet is to make the physical condition in
which the basal metabolismwould be improved to raise efficiently the fat consumption rate.

[0003] An aerobic exercise would consume the body fat amount present in the muscular as a fuel by oxygen, in which
the basal metabolism would raise so as to reduce the fat ratio of the body. This is ideal measure for diet.

[0004] Recently, there have been provided various types of pulse health equipment which provides expectation of
body fatness reduction effects which can be expected as well as in the aerobic exercise, by applying pulse currents from
outside into the human body, to stimulate electrically the muscular of the body so as to shrink the muscular thereby
giving the reduction of the fat ratio in the body as well as the effect of aerobic exercise. This kind of pulse health equipment
can provide the body with effective shrinkage exercise of the muscular more effectively than the result of actual exercise,
which would raise a basic metabolism of the body.

[0005] Itis important to control and/or manage the diet amount (the intake calorie of food). However, it is very difficult
for the individual to estimate accurately the appropriate calorie intake, because it depends on the weight, age, sex and
the daily exercise and the other parameters and there is no available calculation formula to give theoretical good result.
The aerobic exercise together with diet restriction would reduce the amounts of the muscular and bone of the exercising
people so as to cause their worn out state. Then, the exercise and/or diet would affect their body.

[0006] Itisthe object of the presentinvention to provide a display equipment for measuring and displaying the amounts
of the bone, water and muscular of the body which respectively constitutes to the body, so as to indicate those amounts,
so that the user could refer to those values for giving sound diet and health management.

DISCLOSURE OF THE INVENTION

[0007] Itis an object of the presentinvention to provide a display equipment to represent a bone amount, water content
and/or muscular amount of the body, which is provided with a plurality of electrodes to establish electric contact with the
body, a means for measuring the impedance between respective sites of the body by supplying respectively currents
for the measurement into the body through each of the plurality of electrodes, an entering means for entering the personal
information of the user such as his weight, means for estimating approximate values of the bone weight on the basis of
the measured impedance by the measuring means, and the personal information as entered, and the output means for
representing the resulting approximate values of the bone weight as calculated.

[0008] In accordance with the present invention, the inventive display equipment can enable to give the approximate
values of the bone weight, water content and/or muscular weight of the user, and further to provide the informationuch
as the changes or shift of the bone weight, water content and/or muscular amount for the user to control the diet or the
food amount for effective dieting, and for keeping his healthy body.

[0009] The personal information provided from the user may include the weight of the body, male or female, his age,
his height, the length around wrist, length around ankle and the like. The weight data can be entered directly from the
weight scales. The ratio of bone weight as actually measured per the whole weight excluding the fat weight has somehow
correlation to sex, age, height, weight, length around wrist, length around ankle. Those correlation can be derived from
the statistical calculation, and then, using the bone measurement, the approximation of the bone weight can be finely done.
[0010] The means of estimating the approximate values will calculate the approximate values of the water content
and muscular weight of the user other than the bone weight. The resulting values are represented on the display for
reference of proceeding diet process, and selecting the appropriate diet exercise. Upon reviewing in approximation the
bone amount as well as the water content and muscular quantity of the body, his health condition can be precisely
managed for the sound diet. The displayed approximate values can be reported by voice at the same time. Alternately,
the reporting can be done only by the voice.

[0011] Further, preferably, the inventive display equipment can provided with a memory for recording the resulting
values as calculated by the estimating means and a display means for displaying the values as measured at the last
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time as memorized in the memory. Therefore, the user can review and compare the values of the bone amounts, water
contents and muscular quantity as measured at the last time and this time, so that the user can easily understand the
tendency of the changes in such values.

[0012] Therefore, in accordance with one of the preferable embodiment of the present invention a weight scales can
be preferably combined with the inventive display equipment to indicate the bone weight, water content and/or muscular
weight.

[0013] More preferably, the inventive equipment can have a means for judging the somatotypes as judged from the
correlation between the approximate values and the body weight, as well as display means for representing the soma-
totype as judged by the judging means. Then, the user can review the condition of the body, such as how thin his body
becomes, and how healthy he is now, by representing the somatotypes depending the corrections of the weight with
the bone weight as well as the water content and the muscular weight of his body.

[0014] Further, the inventive display device can have a means for feeding treatment pulses to the human body through
the plurality of the electrodes so as to treat the body.

[0015] The inventive display equipment can be provided with an exercise machine such as an aero-bicycle and a step
meter for counting the number of the steps when the user walks, for the user to refer to the approximate values such as
the bone rate, water content and/or the muscular rate of his body.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016]

FIG. 1 is a view illustrating schematically the whole structure of the inventive display equipment for displaying the
bone ratio, water content and/or the muscular ratio of the body.

FIG. 2 is a view illustrating schematically a front view of equipment of display and pulse equipment in combination
in accordance with the present invention.

FIG. 3 is a view illustrating schematically an embodiment of the electrode belt of the equipment of FIG. 1 as used
by the user.

FIG. 4 shows a functional block diagram for the equipment of FIG. 1.

FIG. 5 is a view illustrating schematically the display representing the result of the judgment of the somatotype.
FIG. 6 is a view illustrating schematically the display embodiment for representing as a result of the bone amount
the somatotype as judged in accordance with the present invention.

FIG. 7 is a view illustrating schematically one embodiment of the circuit for the treatment means in the pulse health
equipment in accordance with the present invention.

FIG. 8 is a view illustrating schematically one embodiment of the circuit for the measurement of the impedance in
the pulse health equipment in accordance with the present invention.

FIGs. 9A and 9B are a view illustrating schematically one embodiment of the display equipment for representing
respectively the results of the measurement of the bone amount and the bone ratio as detected in accordance with
the present invention.

FIG. 10 is a front view illustrating schematically the second embodiment of the display representing in combination
the bone amount, water content and/or the muscular ratio as detected in accordance with the present invention.
FIG. 11 is a view illustrating schematically the picture embodiment of the display of FIG. 1 representing the bone
amount, water content and/or the muscular ratio.

FIG. 12 is a view illustrating schematically the functional block diagram for the display 200 of FIG. 1 to represent
the bone amount, water content and/or the muscular ratio.

FIG. 13 is a view illustrating schematically one embodiment of the picture on the display representing one of the
results of the measurement of the fat ratio as detected in accordance with the present invention.

FIG. 14 is a view illustrating schematically one embodiment of the picture to represent one of the results of meas-
urement of the body fat ratio and the difference from the ideal value.

FIG. 15 is a view illustrating schematically another embodiment of the picture to represent one of the results of the
bone measurement in accordance with the present invention.

FIG. 16 is a view illustrating schematically another embodiment of the picture to represent one of the results of the
muscular measurement in accordance with the present invention.

FIG. 17 is a view illustrating schematically another embodiment of the picture to represent one of the results regarding
the water content as measured in accordance with the present invention.

FIG. 18 is a view illustrating schematically an embodiment of the picture to represent one of the previous results
regarding the water content as measured previously in accordance with the present invention.

FIG. 19 is a table illustrating the results of the bone measurement about the male group by using the second display
of the present invention, in comparison with the result according to DXA method.
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FIG. 20 is a table illustrating the results of the bone measurement about the female group by using the second
display of the present invention, in comparison with the results as measured according to DXA method.

FIG. 21 is a view illustrating graphically the difference of the bone amounts as measured by BCA method and DXA
method of FIG.19.

FIG. 22 is a view illustrating graphically the difference of the bone amounts as measured by BCA method and DXA
method of FIG. 20.

BEST MODE FOR CARRYING OUT THE INVENTION

[0017] The embodiment of the invention will be explained in reference to the drawings.

[0018] FIG. 1 illustrates wholly a pulse health equipment 100 in combination with an electrode belt 103 to display the
bone amount, water content and/or muscular ratio on the handy display 101. As shown in this drawing, this pulse health
equipment 100 has a handy type pulse health body 101 and the electrode belt 103 to connect thereto through a cable 102.
[0019] FIG. 2 shows a front view of the pulse health equipment body 101. In reference to FIG. 2, the pulse health
equipment 101 has a pair of handles 104 at its both ends, in which there are provided the potential loading electrodes
H1 and the detecting electrodes H2. At the central portion of the equipment, that is, between the pair of the handles 104,
there are provided the display and operation elements 114, in which the display 105 such as composed of LCD is
provided on the upper side of the display-operation elements 114. At the lower portion of the display 105, there are
provided a source switch bottom 106 to turn on and off the source, and a selection button 107 to select the functions
such as body fat ratio measurement, bone ratio measurement and treatment, a start and stop bottom 108 to initiate and
finish the functions of the equipment, and a up key 109 and down key 110 to change the personal informationuch as
the male or female of the user, the age of the same, the height of the same, the weight of the same, the length around
the hand of the same, the length around the foot, the strength, frequency of the pulse current to load, and the time of
the treatment to be applied to the user. For example, the strength of the pulse current can be selected from the literal
expressions such as "rubbing", "softening", "pushing"”, "beating" and "crumpling up" in order of strength from weakest
to stronger, and the user can select the strength by using the up/down keys 109 and 110

[0020] The display 105 has a matrix pattern scope 111 to indicate the personal information from the user, the selected
function which the user has selected, its operation condition, the results of the measurement of values such as the fat
ratio, and bone ratio, as well as the judgment of the somatotype of the user which has been selected on the basis of the
correlation between the fat ratio with the weight of the user, and the somatotype which has been selected from the
correlation between the bone amount and the weight of the user. The term of "bone amount" is referred to "bone weight"
or "bone ratio" of the user, in which the "bone ratio" means a ratio of bone weight to the whole weight of the user. The
"bone amount" can be referred to "bone volume".

[0021] The pulse health equipment 101 has a connector 113 to which a connecting jack 112 of a connecting cable
102 should be inserted for an electrode belt 103.

[0022] The electrode belt 103 is shown in FIG. 3 and can be used with wrapping on the body (abdomen) of the user
M. As shown in FIG. 1, the electrode belt 103 has four plane electrodes H1 and H2. Those plane electrodes H1 and H2
correspond respectively to the four sites of the right and left, front and rear positions of the abdomen of the user M,
among them, the pair electrodes H1 of the left side, front and rear sites are potential applying electrodes, and the pair
electrodes H2 of the right side, front and rear sites are the detecting electrodes. Further, the plane electrodes H1 and
H2 are electrically connected to the pulse health equipment 101 through the cable 102.

[0023] Those four electrodes H1 and H2 of the electrode belt 103 can be made from a coating of electrically conducting
carbon ink as applied on the surface of the soft urethane resin sheet, and further can be made from aluminum foil applied
on the surface of a soft insulating strip, or from a strip of conductive rubber or silicon.

[0024] FIG. 4 shows a block diagram to illustrate the functional structure of the inventive pulse health equipment 100,
in which a switching means 1, an impedance measuring means 2, a means 3 for calculating the fat ratio and bone ratio,
ameans 3 for judging the somatotype and bone somatotype, a means 5 for operating the display, a means 6 for treatment,
a means 7 for selecting the treatment mode and a means 8 for input of the data.

[0025] The switching means 1 is to switch the connecting combination of each of the electrodes H1 and H2 of the
pulse health equipment 101 and the electrode belt 103. There are provided at least the following combinations of the
electrodes H1 and H2 to be connected.

(1) The combination to measure the impedance between both hands of the user, that is, to connect the potential
loading electrode H1 and the detecting electrode H2 of the pulse health equipment 101;

(2) The combination to measure the impedance of the abdomen of the user, i.e. to connect the potential loading
electrode H1 and the detecting electrode H2 of the electrode belt 103;

(3) The combination to measure the impedance between the hand and the abdomen of the user, i.e. to connect
either electrode of the pulse health equipment and either electrode of the electrode belt 103.
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[0026] The switching means 1 is to switch sequentially the connecting combinations (1), (2) and (3). That is, it is to
switch the connection sequentially for the measurement of the impedance between both hand, of the abdomen, and
between the hand and the abdomen.

[0027] The means 2 for measuring the impedance is to apply a given voltage (e.g. sign curve alternating current
voltage of 50 kHz) to the potential electrode H1, and to detect the voltage of the detecting electrode H2 so that the
impedance between both hands, of the abdomen and between the hand and the abdomen can be measured.

[0028] The means 3 for estimating the body fatness and bone ratio is to calculate the body fatness of each portion of
the body, and the average value thereof, as well as the bone weight and bone ratio of the user, on the basis of the
impedance as measured on each of between both hands, abdomen and between abdomen and hands of the body by
the impedance measurement means 2 and the personal information as input by the input means 8.

[0029] The means 4 for judging the somatotype depending on the correlation between the fatness and the weight of
the user on the basis of the fatness as calculated by the means 3, and the personal information as input by the data
entering means 8, and further, judging the bone somatotype of the user depending on the correlation between the bone
weight and the weight of the body on the basis of the bone weight ratio as calculated by the means 4 and the personal
information as entered by the data input means 8.

[0030] The display control means 5 is to represent the value of the fat ratio as calculated by the means 3, on the
display picture 105, and to represent the somatotype as judged by the judging means 4, on the matrix display area 111
of the display 105.

[0031] The display control means 5 is to represent the bone weight value as calculated by the means 3 on the display
area 105, and further to represent the bone somatotype as judged by the means 4 on the basis of the correlation of the
bone weight and the body weight.

[0032] The treatment means 6 is to treat the human body via a plurality of electrodes mounted on the pulse health
equipment 101 and the electrode belt 103 to stimulate electrically the human body.

[0033] The treatment selecting means 7 is to select the kind of the electric pulse applications in accordance with the
user’'s command, and to apply the selected treatment on the body of the user.

[0034] The operation for the measurement of the fatness and bone amount of the body by the pulse health equipment
101 will be explained as follows.

1. Firstly, wrap the electrode belt around the portion such as waist or abdomen of the user to equip.

2. Select the functions of fathess measurement by using a function select button 107 of the pulse health equipment
101.

3. Enter the personal information of the user by using an up key 109 and down key 110. At the same time, enter
the personal information such as male or female, age, height and weight of the user for the measurement of the
fatness and bone weight.

4. Get stick the grips 104 at the left and right ends of the equipment 101 to both hands of the user, and then push
the start/stop button 108 in such contact state.

5. Detect the impedance respectively between both hands, abdomen and hands.

6. Calculate the fatness of each position of the body, and the whole fatness of the user on the basis of the impedance
of each position as measured between hands, abdomen and hands, and the personal information as entered by
the entering means 8.

7. Display digitally the values of the fatness at each position of the body, and the whole fatness (e.g. the average
of the fatness of all positions).

8. Judge and represent in the matrix area 111 of the display 105, the somatotype of the user on the basis of the
correlation between the body fatness and the body weight, which is derived from the fatness as calculated by the
means 3; and the personal information of the user,

9. Select the function for the measurement of the bone weight by using the select button 107 of the pulse health
equipment 101.

10. Enter the personal information necessary to measure the bone weight by using the up key 109 and the down
key 110.

11. Push the start/stop bottom 108.

12. Estimate the bone weight, bone ration of the user on the basis of the fatness as calculated and the personal
information as entered.

13. Display (represent) the results such as the estimated bone weight and bone ratio, as shown in FIGS. 9A and 9B.
14. Judge and represent on the matrix display area 111 of the display panel 105 the somatotype of the bone amount
on the basis of the correlation of the bone weight with the body weight as calculated based on the bone ratio by the
means 3, and the personal information entered by the data entering means 8.

[0035] FIG. 5 shows a picture to illustrate the somatotypes on the matrix display scope 111, and further the bone
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somatotypes can be represented upon judging on the basis of the correlation between the bone amount and the weight
of the user on the same matrix area.

[0036] FIG. 5 shows a picture of matrix area 111 representing the somatotype, and FIG. 6 shows a picture of matrix
area 11 representing the bone somatotypes judged on the basis of the correlation of the bone weight and the body weight.
[0037] As shown in the FIG. 5, the matrix display area 111 is divided into 9 sections D1, D2, ....D9 in form of 3 x 3 in
line and column. Each section D1, D2, ....D9 can show a dot 115 on and off turning, in which the dot on and off represents
the somatotype of the user, as well as the bone somatotype of the user as classified on the correlation of the bone weight
and the body weight.

[0038] The letters (explanation) to be shown in each of the sections of the matrix area 111 which indicate the soma-
totypes or the bone somatotypes can be alternated by switching on indicating the bone somatotypes or the somatotypes
depending on the selection of the bone somatotype or the somatotype. For example, the somatotype asjudged in FIG.
5 is shown as "ideally healthy somatotype" by the on-off turning dot, on the other hand, the somatotype as judged in.
FIG. 6 is shown as "super large-boned somatotype" by the on-off turning dot.

[0039] The judgment of the body somatotype would be done depending on the correlation between the fatness and
the body weight as follows.

[0040] The means 4 of judging the body somatotype and bone somatotype of the user will recognize first which rank
or level the body weight of the user should be classified to on the basis of the personal informationuch as sex, age,
height and weight, as well as what rank or level the fatness of the user should be classified to on the basis of the fat
ratio of the user as estimated by the means 3 of calculating the fatness and the bone weight. The rank of the body weight
will be arranged along with the vertical axis of the matrix area 111 in which the medium sections show that the weight
is ideal or medium. On the hand, the rank of the fatness will be arranged along with the horizontal axis of the matrix area
111 in which the medium sections evidence that the fatness is in the ideal range.

[0041] The ideal weight would be calculated on the basis of the following formula: (height - 100)*0.9*0.91

wherein the unit of the height is in cm, and the unit of the weight is in kg. The ideal range of weight is (0.9 ~ 1.1)* the
ideal weight. The ideal fat ratio is 17 to 24 % for female; and 14 to 20 % for male. The ranks of the weight and height
will be classified by using those ideal weight, and fatness as a criterion (the medium range).

[0042] Each of the ranks for the body somatotype and bone somatotype is classified by the somatotype judging means
4, and the result as classified is reported to the display control means 5. The display means 5 will select one of the matrix
display sections 111 with a dot turning off and on indication at the selected section.

[0043] The judgment of the bone somatotype will be done on the basis of the correlation between the bone weight
and the body weight as follows.

[0044] The means4 forjudging the bone somatotype will judge the rank or level of the bone weight content as calculated
by the means 3.

[0045] The way for calculating the bone weight by the fatness and bone weight estimating means 3 will explained as
follows.

[0046] If the fat ratio is estimated on the basis of the measured impedance and the personal information, the body
weight except of the fat weight can be estimated by subtracting the fat weight from the whole weight as entered as the
personal information. Then, the bone weight ratio to the weight except of the fat weight has a certain correlation with
the age and the sex, and therefore, such correlation can be derived statistically. For example, generally the ratio of the
bone per the whole weight of male will be higher than that of female, and that will gradually decrease from the certain
age, with agerising. Therefore, the approximate bone weight can be estimated by such determined correlation depending
on the age and sex.

[0047] The ratio of the bone weight per the weight excluding the fat weight may be determined by either of parameters
of the age and the sex, or alternatively by both parameters of the age and the sex. Further, the height of the user can
be added as a third parameter.

[0048] Forexample, the height and the length around wrist and length around ankle, which are relevant to the diameter
or thickness of the bone and can be readily measured, can be effectively used as a parameter for the precise estimation
of the bone weight in approximation.

[0049] The calculation of the bone weight will be explained by using as a parameter, the length around wrist and length
around ankle and the height.

[0050] The approximate values t of the diameters of the bones of the arm and the leg are calculated according to the
equation (1) wherein the sex (Sx), age (Ag), height (H), the length around the wrist (R) and length around the ankle (An),
the whole weight (W) are entered as the personal information, the fat ratio in average (Fp) has been calculated as above
discussed. Alternatively, the length around knee, and length around elbow can be used in place of the length around
wrist and length around ankle.



10

15

20

25

30

35

40

45

50

55

EP 1 554 976 B1

t =R + An - (a x Fp) ... (1)

wherein a is a constant which is predetermined by the sex (Sx), age (Ag), height (H)
[0051] The bone volume Bv can be estimated from the resulting approximate value t of the diameter t of the bone.

By =Hxtxb (2)

wherein b is a constant which is predetermined by the sex Sx and age Ag.
[0052] Then, the bone weight (Bw) will be estimated by the following equation.

Bw =DxBv .. (3)

wherein D is a bone density which is predetermined by the sex (Sx) and age (Ag).
[0053] Finally, the boneratio (Bp) is estimated from the bone weight (Bw) and body weight (W) by the following equation

4)

Bp =Bw/W L. (4).

[0054] The method for calculation of the bone weight should not be limited to the above-discussed way. The other
available method can be used.

[0055] The means 4 for judgment of the body somatotype and the bone somatotype will judge the level or rank of the
bone weight and/or ratio as calculated by the means 3 for estimating the fat ratio, bone weight of the body, and the
resulting ranks of bone weight and body weight are transferred into the display operating means 5. Then, the dot located
in the corresponding section of the matrix area 111 shows on and off so as to represent the bone somatotype of the
user, and thereby the users being enable to recognize his bone somatotype and to manage his diet and exercise plan.
[0056] Then, the treatments with pulse currents are explained as follows.

[0057] The pulse health equipment 100 can be operated to switch the parameters such as the frequency of the output
pulse to be applied and the voltage to be applied in accordance with the users’ instructions so that the treatment patterns
can be readily selected and changed (Treatment selection means 7).

[0058] The patterns for the treatments can be classified into the following two categories; the toning in which the pulse
current with low frequency of 5 to 10 Hz stimulates the deeper area of the body so as to move the bone flames thereby
accelerating the flow of the blood, and to give the message to the body; and the drainage in which the pulse current with
higher frequency of 20 to 100 Hz stimulates the surface area of the body so as to move the muscular of the surface area
of the body, thereby stimulating the flow of the lymph, and to remove dropsy in the surface of the body.

[0059] Further, the pulse health equipment 100 can be arranged to have many kinds of treatments which are classified
in the frequency much divided, and further to enable selecting readily the treatment among many kinds.

[0060] Further, the inventive display equipment can automatically select the appropriate kind of the treatment among
such many kinds of the treatment, according to the resulting judgment of the bone somatotype on the basis of the
correlation between the fat ratio and the body weight, or between the bone weight and the body weight.

[0061] The pulse voltage (treatment) patterns to be applied can be selected from the species of "drainage" or "toning".
Among the species of "drainage" or "toning", there are "special drainage" and "special toning" both of which alter cyclically
the pulse voltage to be applied so as to stimulate the body by such altering pulse voltages in which the pulse voltages
might be made by time-dividing between the electrodes on which the voltage is applied, so called "time-dividing drainage"
and "time- dividing toning". The inventive equipment may have the selection function among such many kinds of the
treatment.

[0062] The circuits to be used for the measurement of the impedance among the portions of the body, as well as for
application of the predetermined patterns of the pulses will be explained as follows.

[0063] FIGS. 7 and 8 shows respectively the compositions of the circuits. These generates an oscillation of voltage
in the sinusoidal altering curve, which supplies this oscillation output to a driving circuit 12, a transformation converter
T1, a pulse health equipment 101 and an input electrodes H1 and H2 of the electrode belt 103 via a selecting switch 13.
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[0064] The measurement of the body impedance is carried out under such state that the left handle 104 of the pulse
health equipment 101 is grasped by the hand of the user for the fingers of the user to get touch the supply electrode H1
and the detect electrode H2, and at the same time, the belt 103 is to be wrapped around his waist. When the user pushes
the start/stop button 108 under such state, the switch 13 will turn the circuit for measurement on, charging and the
detecting voltage occurs in the pulse health equipment 101, on the detecting electrode H2 of the belt 103

[0065] The selecting switch 13 is operated to control the selection and the timing of switching so that the respective
measurement of the impedance between both hands, the impedance of the abdomen, and the impedance between
abdomen and hand can be enabled. That is, a switching control signal from CPU will enter into the I/O interface 19, a
switching unit 20, and then the switching control circuit 21 will change the switch 13 on the basis of the switching control
signal.

[0066] The altering voltage as generated at a detecting electrode H2 will be transformed into a continuous current
through a switch 13, a transformer T2, a band pass filter 15, a rectifier circuit 16, and an amplifier 17, and then, wave
shape regulated, level-adjusted, off-set adjusted, and then transformed into a digital signal with A/D transformer 36, and
put into CPU 14 through an /O interface 19. Thereby, the impedance between the left and right hands, among the
positions around the waist, and between the hand and the position around the waist can be separately measured.
[0067] Before measuring the impedance, measurement errors due to the aging and temperature change of the meas-
uring circuits should be corrected by operating to correct the outputs of the detecting circuit features as follows.

[0068] The relationship of the three parameters of body impedance Z (the impedance between left and right hands,
among the position around the waist, and between the hand and the position around the waist) with the detected altering
voltage V as detected by the detect circuit can be referred to the regression line equation: Z = k « V + CO. The given
altering voltage which is the same as to that in which the body impedance is measured is charged between the both
terminals of the circuit of three dummy resistances R1, R2 and R3 as known, and the altering voltage A as generated
between the both terminals of the circuit of the three dummy resistances R1, R2 and R3 is detected to determine the
relative constant k of the regression line and the fixed constant CO.

[0069] Inorderto correct the output feature of this detect circuit, the CPU will switch a switch 23 through an 1/O interface
circuit 19, a switching unit 20 and a switching control circuit 22, and then, the connection with the secondary terminals
of a transformer T1 and the secondary terminals of a transformer T2 will switch from the electrode H2 of the detect side
to the dummy resistances R1, R2 and R3, and at the same time change a switch 13 through the switching control circuit
21 into the three dummy resistances R1, R2 and R3.

[0070] The CPU 14 will determine a frequency demultiplication of a clock pulse of a standard clock generator 25
corresponding to a treatment purpose as selected by a treatment pattern selector 7. Then, the CPU will supply the digital
trigger signals demultiplied by the frequency demultiplication to a pulse generator 27 through an I/O interface 19 and
D/A converter 26. The pulse generator 27 will generate a frequency and a voltage pulse corresponding to the selected
treatment purpose, and supply to a primary side of the transformer T3.

[0071] The secondary terminals of transformer T3 connect serially a primary coil of a transformer T4, and the secondary
coil of the transformer T4 connects a current detecting circuit 28 for detecting the excess current. The current as detected
by the current detecting circuit 28 will be put into the CPU 14 through an A/D converter 29 and I/D interface 14. The
CPU 14 will break down the cutout switch 31 by a current protection circuit 31, when the current value exceeds the
standard level.

[0072] The secondary side of the transformer T1 is connected respectively to the pulse health equipment 101 through
a switch 32 and a switch 33 comprising a photo-coupler, and a supplyelectrode H1 and detect electrode H2 of the belt
103. The switch 32 and switch 33 are under the control of CPU 14, so as to change or select the supply of the treatment
pulse to that between the both hands, the positions of the body and between the hand and the abdomen by using the
switching circuit 34 and switching circuit 35.

[0073] Further, switching between the impedance measurement and the treatment can be done by switching a switch
36 with a switching circuit 37.

[0074] The pattern for the treatment to be applied can be selected in accordance with the body somatotype and bone
somatotype of the user, and further, the user can select the pattern to be applied on the basis of his preference or favorite.
[0075] In accordance with the embodiment of the pulse health equipment, as described the bone amount such as the
bone weight and bone ratio can be measured (determined) in approximation. Therefore, the diet can be adjusted during
the dieting period so as to keep his health sound so that the respective health condition can enable to be managed in
the sound and controlled condition.

[0076] The second embodiment of the inventive display equipment will be explained. In this second embodiment, the
display equipment can measure the approximate values of the bone weight, as well as water content and/or muscular
weight in the approximation. Hereinafter, "bone weight" represents bone weight and bone weight ratio in the body, "body
fatness" represents fat weight and fat ratio, and "water content of the body" represents the water content or weight in
the body, and "muscular weight" represents muscular weight and muscular weight ratio in the body. All of the ratios are
represented on the basis of the whole body weight. This second embodiment of the display equipment cam be combined
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with the pulse health equipment, but there is explained especially regarding the display function of the equipment.
[0077] FIG. 10 illustrates schematically a front view of the display 100 of the second embodiment of the present
invention.

[0078] As shown, there are provided respectively potential feed electrodes H1 and detecting electrodes H2 at the both
sides of the display equipment. The potential electrode H1 and detecting electrode H2 of the left side are touched by
the fingers of the left hand of the user, and then the potential electrode H1 and detecting electrode H2 of the right side
are touched by the fingers of the right hand of the user. Between the left and right side electrodes, there is provided a
display-operation portion 114 in which the display elements such as LCD are provided. At the lower portion of the display
105, there are provide a source button 106 to switch on and off the electric source, a function select button 107 to select
the functions of the equipment such as measuring fat ratio, bone ratio, water content or muscular ratio of the body, a
star/stop button 108 to start and stop the operation of the function, and up and down keys 109 and 110 to put in personal
information such as the sex, age, height, weight, length around the waist and length around the ankle of the user
[0079] FIG. 11 illustrates schematically the composition of the picture of the display 105. The picture of the display
105 comprises a scope range 134 to indicate numerical values such as the age, height, weight, length around the waist
and length around the ankle of the user, the resulting fat ratio, bone ratio, water content and muscular ratio of the body
of the user, and further the function and operation that the user has selected, a matrix scope range 111 to indicate the
somatotype of the body of the user as judged on the basis of the correlation of the bone ratio with the weight of the user,
the somatotype of the body of the user as judged on the basis of the correlation of the fat ratio with the weight of the
user, the somatotype of the body of the user as judged on the basis of the correlation of the water content with the weight
of the user, and the somatotype of the body of the user as judged on the basis of the correlation of the muscular ratio
with the weight of the user, and the scope range 12 2 to indicate the bone amount by using the number of the bones
shown in the picture, and the scope range 123 to indicate the water content by using the number of the buckets in the
picture.

[0080] FIG. 12 shows a functional block diagram of the display equipment 200.

[0081] As shown, this equipment 200 has an impedance measurement means 42, a means 43 for estimating the
approximates of the fat ratio, bone ratio, water content and the muscular ratio of the body, a somatotype judgment means
44, a display operation means 45, a data entering means 48 and an non-volatile memory 49.

[0082] The impedance measurement means 42 is to apply the given potential for example sign curve alternating
current voltage of 50 kHz) to the potential electrode H1, and to detect the potential of the detect electrode H2, and
thereby to measure the impedance between the both electrodes.

[0083] The means 43 for estimating the approximates of the fat ratio, bone ratio, water content and the muscular ratio
of the body is to estimate the approximates of the fat ratio, bone ratio, water content and the muscular ratio of the body
on the basis of the measured impedance and the personal date of the user which have been put in.

[0084] The somatotype judgment means 44 is to proceed the judgment of the somatotypes as classified by the cor-
relation of the fat weight ratio with the weight of the user, or that of the bone weight ratio with the weight of the user, or
that of the water content with the weight of the user, or that of the muscle weight ratio with the weight of the user, on the
basis of the results of the estimation by the means 43 on the body fat amount, bone weight, water content, muscle
amount of the user, and further the personal information of the user.

[0085] The non-volatile memory 49 is to store measured data such as the fat weight, bone weight, water content and
muscle weight as measured at the last time. The last data as stored in the non-volatile memory can be read only by the
user, and further can be indicated on the display 105. Further, the measured data as stored in the non-volatile memory
49 can be renewed or rewritten automatically in the memory. Further, the data measured in the past several times can
be stored in the memory, and then, the data as measured and stored in the past times can be processed so as to present
graphically on the display the change or shift of the past times.

[0086] The display equipment 200 of the present invention will be explained as to how to measure and indicate the
fat weight, bone weight, water content, and muscle weight of the body

1. The personal information data such as the sex, age, height, weight, length around the wrist, length around the
ankle of the user are put into the equipment by using the up key 109 and down key 110.

2. Just after pushing the start/stop button 108, the feed electrode H1 and detect electrode H2 at the left and right
end of the display equipment 200 are adhered on the surfaces of the left and right thumbs of the user.

3. The impedance of the user are measured.

4. The means 43 for estimating the approximate values such as the fat ratio, bone weight, water content and muscle
weight of the user will calculate those values on the basis of the measured impedance and the personal information.
5. The means 44 for judging the somatotype of the user will classify or judge the body somatotype of the user on
the basis of the correlations of the weight respectively with the approximate values of the fat ratio, bone weight,
water content and muscle weight which have been estimated by the means 43. The results of the calculation of the
body fatness, bone weight, water content and muscular weight, and further the result of the judgment are stored in
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the memory.
6. The results of the measurements are read and represented on the display, when the user selects the result to
be shown among the body fatness, bone weight, water content and muscular amount of the user.

[0087] FIG. 13 is a view of display face to present the result of the measurement of the fat ratio. The picture 125 is
displayed together with the result of the measured fat ratio, and further the value of the fat ratio is displayed in the numeric
representation area 134, as well as the somatotype as judged on the basis of the correlation of the fat ratio with the
weight is shown at the same time. Then, just once pushing the up key 109, the difference between the ideal fat value
and the actual fat value is shown in the numeric area 134 of the display 105, as shown in FIG. 14.

[0088] FIG. 15 shows a picture representing the result of the measurement of the bone weight. The somatotype as
determined on the basis of the correlation between the bone weight and the body weight is represented in the matrix
area 111. Further, the rank representing the level of the bone weight as measured is shown in form of bone size in the
area 122.

[0089] FIG. 16 shows a picture representing the result of the muscular weight as measured. In this picture, an arm as
shown at 126 represents that this is the result of the muscular weight as measured, and the value of the muscular weight
is shown in the numeral area 134, and then, the muscular somatotype as classified according to the correlation between
the muscular weight and the body weight is shown in the matrix area 111.

[0090] FIG. 17 shows a view illustrating the picture to represent one of the results regarding the water content of the
body as measured in accordance with the present invention. The value of the water content is shown in the numeric
representation area 134 in percent unit, as well as the somatotype of the body as judged based on the correlation
between the water content and the weight of the body. The rank of the water content is shown in the area 122 by using
the number of cups in picture.

[0091] The display equipment 200 is provided with a non-volatile memory 49 to store the data as obtained at the last
time for the measurement. The picture of FIG. 17 representing the present result can be changed into the picture of FIG.
18 representing the result of the last time as stored in the memory 49, by pushing the up key 109. The data as shown
can be recognized by indicating "last time" in the letter 117 for the user. Then, the data as stored in the memory 49 will
be rewritten as the new data, after finishing the measurement.

[0092] Further, the difference in the measured data between the present time and the last time can be shown in the
data representation picture.

[0093] Then, the concrete method of the measurement and representation of the fat amount, bone amount, water
content and muscular amount of the body with the display equipment 200 will be explained as follows.

[0094] Whereas the fat ratio can be estimated on the impedance as measured and the personal information, the body
weight excluding the fat weight can be calculated by subtracting the calculated fat weight from the whole body weight
as entered as the personal information. The fat weight is a factor to affect much the body weight, and on the other hand,
the other factors such as bone weight, water content and muscular weight depend on the conditions parameter such as
sex, age, height and weight, but the dependency is lower than any of the body fat weight. Therefore, it is proposed that
the ratios of the bone weight, water content and muscular weight per the whole weight except of the fat weight which
have been respectively calculated by the statistical way can be used to determine the bone weight. That is, the multi-
plication of the whole weight excluding the fat weight with the bone ratio in average which has been statistically estimated
will lead to the approximate bone weight of the user. Further, by the similar way, the multiplication of the whole weight
excluding the fat weight with the water ratio in average which has been statistically estimated will lead to the approximate
water content of the user, and further the multiplication of the whole weight excluding the fat weight with the muscular
ratio in average which has been statistically estimated will lead to the approximate muscular weight of the user. Therefore,
the resulting approximate values can be indicated as a result of the measurements, but in accordance with the present
invention, the additional correction of the resulting values is carried out to give more precise values as follows.

[0095] The approximate values which have been estimated by the statistical average ratios will be further corrected
by using the sex, age, height, whole weight, the length around the wrist and length around the ankle as the personal
information, so as to give more precise values. For example, the statistic ratio in average of the bone weight to the whole
weight except of the fat weight would be 0.215, and the statistic ratio in average of the water weight to the whole weight
except of the fat weight would be 0.723, and then, those ratios are multiplied to the whole weight except the fat weight
so as to give each of the resulting bone weight and water weight, and then, the correction constants determined accord-
ance with the sex, age, height, whole weight, the length around the wrist and length around the ankle as the personal
information is added so as to correct the results of the bone, water and muscular weights in approximation, The display
equipment 100 can be provided with such correction function, for example, some software. Please note that the length
around the wrist and length around the ankle might not be effective to the correction of the water weight of the body.
[0096] The body weight excluding the fat weight can be estimated by the sum of the bone weight, water content weight
and muscular weight, and therefore, for example, first the bone weight and water content weight are calculated from the
averages which are statistically, and then the resulting sum of the bone weight and water content weight is subtracted
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from the body weight excluding the fat weight so as to give the bone weight in approximation.

[0097] Herein, the "bone weight" means the weight of the bone composition in the human body, that is, the weight of
the bone in the human body including water content contained in the bone composition. There is the other term of "bone
salt amount" in this terminology. This term means the amount of mineral, i.e. calcium atom in the bone. Then, this bone
salt amount might be estimated on the basis of the body weight excluding the fat weight.

[0098] In this case, there may be provided a certain coefficient classified on the level of the weight except of the fat
weight. For example, the coefficient is 0.045 when the weight except of the fat weight ranges 40 to 45 kg. The weight
except of the fat weight is multiplied by this coefficient so as to give the factor which might be used further to correct the
estimated bone weight in view of the measured length around the wrist. The resulting corrected bone weight should be
a precise measured value of the bone weight.

[0099] The accuracy of the bone weight measurement is explained in reference to FIGS. 19 and 20, which show
respectively the table showing the measurement result given by DXA method, respectively in regard to the male and
female result of the bone weight measurement. Herein, IMP refers to the measurement impedance of the user, BCA is
the bone salt amount as measured by DXA method. DXA means "Dual Energy X-ray Absorptiometry". DXA method is
popular method for measurement of bone salt amount or bone density which has been used in the today hospitals in
which two different X-ray beams are irradiated to the patient to be detected, and the beams passing through the body
are detected so as to measure the bone salt amount or bone density.

[0100] FIGs. 21 and 22 are the line graphs for comparing the measured bone weights as respectively shown in Table
of FIGs. 19 and 20. In view of those graphs, the bone calcium amount (BCA) which has been calculated as above
mentioned will be enough to be the same as the BCA as measured by DXA method.

[0101] The resulting approximate bone weight which has been calculated by multiplying a certain constant to the
weight excluding the fat weight, as estimated on the basis of the measured impedance can be corrected by reviewing
the length around the wrist and length around the ankle as the personal information, but the bone weight can be estimated
on the basis of the length around the wrist and length around the ankle, and then this result can be corrected by reviewing
the body weight excluding the fat weight and the personal information so as to get the further corrected value of the
bone weight.

[0102] The display equipment of the present invention for indication of the bone weight, water content and muscle
weight of the body is to measure the bone weight, water content and muscle weight of the body or the fat amount of the
body, so as to analyze the components of the body thereby to indicate them so that it can be used for monitoring and
managing his body condition during diet time and exercise time. Further, the indication of instructions can be done by
audio media. In the other wording, the bone weight, water content and/or muscular weight and the fat ratio as represented
on the display equipment may be informed by voice.

[0103] Further, it can inform some warning such as "water content is being reduced, and then, drink water or ...", "the
muscular weight is being lowered, and then, exercise everyday ... times".

[0104] The display as used for the inventive equipment can be combined with an aero-bicycle meter so as to provide
an indicator for the exercise, and further, can be combined with a weight meter so as to provide the presentation of the
data such as bone weight, water content and/or muscle weight or fat amount, and fat ratio. Further, it can be combined
with a step counter, so as to provide the monitoring data such as bone weight, water content and/or muscle weight of
the user during the walking time.

[0105] The display equipment of the present invention can not be restricted within the above described embodiment,
and further can be modified and changed within the scope as recited by the attached claims. For example, the inventive
equipment can be provided with any somatotype of the body detectors such as a weighting meter, a fat detector, a
measure of body length and th like. Further, the inventive display equipment could be combined with any of exercise
machine such as an aero-bicycle, a room runner and a step walker that are to be used indoor.

INDUSTRIAL APPLICABILITY

[0106] As explained above, the display equipment in accordance with the present invention can measure the approx-
imate values of the bone amount, water content and/or muscular ratio of the human body so as to provide the result of
the measurements so that such numerical value would be proposed so as to give healthy diet condition to the user at
the same time to manage the health condition of the body.

Claims

1. Adisplay equipment for displaying the characteristics of a body including the quantities of the bone, the water and/or
the muscular of the body, comprising:
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a plurality of electrodes in contact to the surface of the body;

means for measuring the impedance of the body by feeding a measuring current through said plurality of the
electrodes into the body;

means for putting the personal information such as male or female, age, height, body weight, length around the
wrist, length around the band of the body to be measured into the display equipment;

means for calculating each approximate value of the bone weight, the water weight and/or muscular weight of
the body on the basis of the impedance as measured and said personal information;

means for judging the somatotypes of the body which are classified on the basis of the correlations between
the approximate value as calculated and the body weight; and

a display for indicating the somatotype as judged by said judging means.

The display equipment for displaying the characteristics as set forth in claim 1,
wherein said personal information include at least male or female and the age, and the combination thereof.

The display equipment for displaying the characteristics as set forth in claim 1 or 2,

wherein said display equipment includes a memory of recording the bone weight, the water weight and/or the
muscular weight of the body, which have been calculated on the basis of the impedance as measured, and said
personal information, and further, a display of indicating sequentially the data as calculated.

The display equipment for displaying the characteristics as set forth in any of claims 1 to 3,
wherein the equipment can feed a pulsed current through said plurality of electrodes into the body, so as to treat
the body.

Patentanspriiche

1.

Anzeigevorrichtung zum Anzeigen der Eigenschaften eines Korpers einschlieRlich der Mengen an Knochen, Wasser
und/oder Muskeln des Kérpers, umfassend:

eine Mehrzahl von Elektroden, die mit der Oberflache des Koérpers in Kontakt sind;

Mittel zum Messen der Impedanz des Kérpers, indem ein Messstrom durch die Mehrzahl von Elektroden in den
Korper gefiihrt wird;

Mittel zum Speichern der persénlichen Informationen wie Geschlecht, Alter, GréRRe, Kérpergewicht, Umfang
des Handgelenk, Umfang der Hand des zu messenden Korpers, in die Anzeigevorrichtung;

Mittel zum Berechnen des jeweiligen ungefahren Werts des Knochengewichts, des Wassergewichts und/oder
des Muskelgewichts des Kérpers auf Basis der gemessenen Impedanz und der persdnlichen Informationen;
Mittel zum Bestimmen der Somatotypen des Korpers, die auf Basis der Korrelationen zwischen dem berechneten
ungefahren Wert und dem Korpergewicht klassifiziert werden; und

eine Anzeige zum Angeben des von den Bestimmungsmitteln bestimmten Somatotyps.

Anzeigevorrichtung zum Anzeigen der Eigenschaften nach Anspruch 1,
wobei die personlichen Informationen mindestens Geschlecht und Alter, sowie deren Kombination einschlieen.

Anzeigevorrichtung zum Anzeigen der Eigenschaften nach Anspruch 1 oder 2,

wobei die Anzeigevorrichtung einen Speicher zum Aufzeichnen des Knochengewichts, des Wassergewichts und/
oder des Muskelgewichts des Korpers, die auf Basis der gemessenen Impedanz berechnet wurden, und der per-
sonlichen Informationen, und ferner eine Anzeige zum sequenziellen Angeben der berechneten Daten einschlieft.

Anzeigevorrichtung zum Anzeigen der Eigenschaften nach Anspruch 1 bis 3,
wobei die Vorrichtung einen gepulsten Strom durch die Mehrzahl von Elektroden in den Kérper fiihren kann, um
den Koérper zu behandeln.

Revendications

1.

Equipement d’affichage pour afficher les caractéristiques d’'un corps, y compris les quantités d’os, d’eau et/ou de
muscles du corps, comprenant:
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une pluralité d’électrodes en contact avec la surface du corps;

un moyen de mesure de I'impédance du corps par l'introduction d’'un courant de mesure dans le corps par
l'intermédiaire de ladite pluralité d’électrodes,

un moyen d’entrée des informations personnelle telles que le sexe, I'age, la taille, le poids, le tour du poignet,
la circonférence de la main du corps a mesurer dans I'équipement d’affichage;

un moyen de calcul de chaque valeur approximative du poids des os, du poids de I'eau et/ou du poids des
muscles du corps sur la base de I'impédance telle que mesurée et des informations personnelles;

un moyen de déterminer les somatotypes du corps qui sont classifiés sur la base des corrélations entre la valeur
approximative telle que calculée et le poids du corps; et

un affichage indiquant le somatotype tel que déterminé par ledit moyen de détermination,

Equipement d’affichage pour afficher les caractéristiques selon la revendication 1,
dans lequel les informations personnelle incluent au moins le sexe et I'age, et la combinaison de ceux-ci.

équipement d’affichage pour afficher les caractéristiques selon la revendication 1 ou 2,

ledit équipement d’affichage incluant une mémoire pour enregistrer le poids des os, le poids de I'eau et/ou le poids
des muscles du corps, qui ont été calculés sur la base de l'impédance telle que mesurée, et les informations
personnelles, et en outre, un affichage indiquant de maniére séquentielle les données telles que calculées.

équipement d’affichage pour afficher les caractéristiques selon les revendications 1 a 3,

I'équipement pouvant introduire dans le corps un courant pulsé par I'intermédiaire de ladite pluralité d’électrodes,
afin de traiter le corps.
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men
height | weight | wrist fat ratio weight BCA DXA
B (em) | ke | (em) | IMP %) |exceptfat®) | (ke | (kg
1 [ 511650 ] 56.0 | 166 | 806.0 | 24.7 42.2 1.95 1.64
2 [ 57(1620( 530 | 160 | 7170 158 446 2.06 1.53
3[23{1710]| 620 | 152 | 7160 [ 255 46.2 2.09 2.48
4 150]1570] 620 | 160 | 6600 | 244 46.9 2.14 2.50
5 [26 {1750 ] 600 | 16.4 [ 7380 | 175 495 2.26 2.36
6 | 411600 | 750 | 17.6 | 649.0 [ 335 499 2.26 2.12
71261770 630 | 17.0 | 7730 200 50.4 2.31 2.36
8 [23]1780] 630 | 164 | 7430 | 198 50.5 2.28 2.26
9 [45[1715] 640 | 160 | 7050 | 207 50.8 2.27 2.14
10591630 630 | 162 [ 5950 | 173 52.1 2.32 2.24
1140|1750 630 | 152 | 6950 [ 16.7 52.5 2.27 2.42
12631700 ] 630 | 174 | 6340 | 158 53.0 2.40 2.37
13271750 680 | 164 | 689.0 | 20.7 53.9 2.37 2.24
14| 451740 | 640 | 168 | 643.0 [ 155 54.1 2.39 2.14
15| 48 | 177.0| 650 | 16.8 | 675.0 | 15.6 54.9 2.41 2.29
16| 25| 1700 | 80.0 | 17.6 | 650.0 [ 29.8 56.2 243 2.83
1738|1710 77.0 | 174 [ 5830 | 220 60.1 2.55 2.89
1830|1770 1200 | 200 | 518.0 | 35.1 77.9 2.86 2.82
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women
age height | weight | wrist .| fat ratio weight BCA DXA
B em) | (k@ | (em) | IMP | % |exceptfat®)| (k@ | ke
1 | 25 ] 1600 | 480 | 138 | 9750 | 264 353 1.85 1.92
2147|1510 500 | 148 | 796.0 | 253 314 1.96 1.80
3 | 521610 580 | 140 | 917.0 | 307 40.2 1.82 1.73
4 | 27|1660| 540 | 170 | 8580 | 246 40.7 2.08 2.40
5 | 55 | 1560 | 540 | 156 | 7250 | 24.0 41.0 2.00 2.04
6 | 59 | 1550 | 570 | 138 | 7350 | 248 429 1.95 1.96
7 | 25 | 1620 | 580 | 148 | 8770 | 238 442 2.09 2.06
men
350
~ 3.00F
-]
X
b 2.50ﬁ. 30828,&,j
3
(<3
§ 2000 ——BCA(kg)
[
g 150l —5— DXAlke)
L
1.00
0.50
000 L § A 1 I . e i 1 L 1 1 1 H L '] ]




bone amount (kg)

3.00

EP 1 554 976 B1

women

2.50
2.00

1.50

1.00

—C— BCAkg)
—O— DXA(kg)

0.50

0.00

data number

FIG.22

28




	bibliography
	description
	claims
	drawings

